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COMMUNICATION BETWEEN MAGE-RELATED 
APPARATUS AND INFORMATION APPARATUS 

TECHNICAL FIELD 

0001. The present invention relates to an image supply 
apparatus and an imaging apparatus, an information pro 
cessing apparatus, a control method thereof, and a commu 
nication system, wherein the image Supply apparatus and the 
imaging apparatus perform communication with an infor 
mation processing apparatus based on a communication 
protocol called as Picture Transfer Protocol (PTP) to supply 
the information on stored objects to the information pro 
cessing apparatus. 

BACKGROUND ART 

0002 Universal Serial Bus (USB) is known as a standard 
of communication between an information terminal Such as 
a computer and an imaging apparatus. Moreover, recently, 
Picture Transfer Protocol (PTP) has been proposed by 
Photographic and Imaging Manufactures Association, INC. 
(PIMA) as a communication standard in an upper layer of 
USB which has been created based on a still image rank 
interface of USB. 

0003. The standard regulates a data transfer system for a 
digital camera, a scanner and the like. By the standard, a user 
can easily load a data file of a pick-up or scanned image into 
a personal computer without being conscious of a directory 
structure in which an image file is stored. When a computer 
and a digital camera are connected to each other and they 
mutually exchange databased on a communication protocol 
PTP in order that a computer may obtain the information of 
one stored object (data Such as an image, a Sound, and a 
text), the computer first transmits GetObjectInfo. After that, 
the computer executes one sequence of receiving Object 
data and receiving Ack. 
0004 Hereupon, the information obtainable by GetOb 
jectInfo is not the object itself, but the attribute information 
of the object such as the file name thereof, the file size 
thereof, the directory structure thereof, and the type of a file 
thereof can be obtained. That is, in order to obtain the data 
of a certain object, obtaining the attribute information 
obtained by GetObjectInfo and obtaining the data body 
thereafter are performed. 

0005. On the other hand, when a plurality of objects of a 
storage medium is exchanged, the OS of the computer 
requests the attribute information relative to the data stored 
in the storage medium and the information of the folder 
structure at first in order to know the folder structure of the 
storage medium held by the digital camera. 
0006 Consequently, in order to obtain the attribute infor 
mation relative to all the objects of the data such as images 
and sounds stored in the digital camera, exchanges of the 
above-mentioned command are to be executed over again 
for the number of the stored objects (see Japanese Patent 
Laid-Open Publication No. 2004-15234). 

0007 As described above, in order that the OS of the 
computer may obtain the information of all the images 
stored in the digital camera using PTP, it is necessary to 
perform the communication mentioned above for at least the 
number of the stored images. 
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0008 That is, it is found that the time necessary for 
obtaining the information of all the images that the digital 
camera stores is simply proportional to the number of the 
stored images. 
0009. In particular, on the image reception side (for 
example, the PC), if the transmission and the reception of 
data on PTP cannot be performed until the image receiving 
side has obtained the information such as the attribute 
information and has reproduced the folder structure thereof, 
the time taken until the image receiving side reproduces the 
folder structure and the directory structure becomes long. 
0010 That is, when a large-capacity memory card is 
installed in the digital camera and the number of the images 
and the other objects stored in the memory card is very large, 
the time until a response to a user is initiated after the 
computer and the digital camera have been logically con 
nected becomes extremely long. For this reason, usability 
becomes bad and this has been also the weak point of the 
communication of PTP. 

DISCLOSURE OF THE INVENTION 

0011. The present invention has been made in view of the 
above-mentioned conventional problem. It is an object of 
the present invention to provide an image Supply apparatus, 
an imaging apparatus, an information processing apparatus, 
a control method of them, and a communication system, 
which solve the problem. 
0012. It is another object of the present invention is to 
provide an image Supply apparatus, an imaging apparatus, 
an information processing apparatus, a control method of 
them, and a communication system, which can shorten the 
time necessary for the operations (reading, deletion, obtain 
ment of information, and the like) of an object recorded on 
a recording medium in the imaging apparatus. 

0013 In order to attain the above-mentioned objects, 
according to one aspect of the present invention, an imaging 
apparatus of the present invention is an imaging apparatus 
for communicating with an information processing appara 
tus to transfer file information stored in a storage medium 
connected to the information processing apparatus, and 
comprises cache means for caching a file entry of a file 
stored in the storage medium in a cache memory, interface 
means for connecting the imaging apparatus with the infor 
mation processing apparatus in a state capable of performing 
communication by a predetermined communication proto 
col, transfer information generation means for generating 
information to be transferred by the predetermined commu 
nication protocol, on the basis of the file entry cached by the 
cache means in response to connection by the interface 
means, and transmission control means for controlling the 
interface means to transmit the information generated by the 
transfer information generation means to the information 
processing apparatus in response to a request from the 
information processing apparatus. 
0014. According to another aspect of the present inven 
tion, an image Supply apparatus of the present invention is 
an image Supply apparatus for specifying image files stored 
in a storage medium using a unique number assigned to each 
file one by one and effecting communication by using a 
communication protocol capable of transmission of attribute 
information included in each of the image files, and com 
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prises cache means for caching at least a part of the attribute 
information and the number assigned to each of the image 
files with regard to the plurality of image files stored in the 
storage medium when the image files stored in the storage 
medium are reproduced, interface means for connecting the 
image Supply apparatus with an information processing 
apparatus, and transmission means for transmitting the 
information cached by the cache means to the information 
processing apparatus in response to connection with the 
information processing apparatus with the interface means. 
0.015 According to a further aspect of the present inven 
tion, an information processing apparatus of the present 
invention is an information processing apparatus for speci 
fying image files stored in a storage medium connected to an 
image Supply apparatus using a unique number assigned to 
each of the files one by one and effecting communication by 
using a communication protocol capable of obtainment of 
attribute information included in each of the image files, and 
comprises interface means for connecting the information 
processing apparatus with the image Supply apparatus, 
reception means for receiving information including at least 
a part of the attribute information of the plurality of image 
files stored in the storage medium and the number assigned 
to each of the image files in response to connection with the 
image Supply apparatus through the interface means, and 
transmission means for transmitting a transmission request 
of an image to the image Supply apparatus using the number 
assigned to each of the plurality of images, included in the 
information received by the reception means. 
0016. According to a still further aspect of the present 
invention, a communication system of the present invention 
is a communication system for performing communication 
between an information processing apparatus and an imag 
ing apparatus to transfer file information stored in a storage 
medium of the imaging apparatus to the information pro 
cessing apparatus, wherein the imaging apparatus includes 
cache means for caching file entries of all files stored in the 
storage medium in a cache memory, interface means for 
connecting the imaging apparatus with the information 
processing apparatus in a state capable of performing the 
communication by a predetermined communication proto 
col, transfer information generation means for generating 
information to be transferred by the predetermined commu 
nication protocol, on the basis of the file entries cached by 
the cache means in response to connection by the interface 
means, and transmission control means for controlling the 
interface means to transmit the information generated by the 
transfer information generation means to the information 
processing apparatus in response to a request from the 
information processing apparatus, and the information pro 
cessing apparatus includes data request means for requesting 
the file information stored in the storage medium in response 
to the connection by the interface means. 
0017. The other objects and configurations of the present 
invention will be clear from the following descriptions with 
reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a block diagram showing the configura 
tion of a system including a digital camera (DSC) and a 
computer according to the present embodiment; 
0.019 FIG. 2 is a block diagram showing the configura 
tion of the modules becoming main ones when the digital 
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camera and the computer according to the present embodi 
ment are connected through a communication interface; 
0020 FIG. 3 is a flowchart showing the processing 
executed by the digital camera according to the present 
embodiment from a time when the digital camera is con 
nected to the computer through the communication interface 
to a time when an OS performs an initiation notification to 
an application; 
0021 FIG. 4 is a flowchart illustrating processing by the 
computer according to the present embodiment; 
0022 FIG. 5 is comprised of FIGS. 5A and 5B showing 
diagrams illustrating sequences from a time when a conven 
tional digital camera and a computer are connected to each 
other to a time when an OS initiates an application; 
0023 FIG. 6 is comprised of FIGS. 6A and 6B showing 
diagrams illustrating the sequences of the operations from a 
time when the digital camera and the computer according to 
the present embodiment are connected to each other and the 
OS of the computer initiates the application; 
0024 FIG. 7 is a diagram showing an example of the 
configuration of the hardware of a digital camera according 
to a second embodiment of the present invention, and a state 
of connection of the digital camera with a PC; 
0025 FIG. 8 is a diagram showing the data structure of 
TreeDataTable which, the digital camera according to the 
second embodiment of the present invention generates; 
0026 FIG. 9 is a diagram showing the data structure of 
StorageInfoTable which a digital camera according to a third 
embodiment of the present invention generates; 
0027 FIG. 10 is a diagram showing an example of the 
hierarchical structure of the objects in a recording medium 
installed in a digital camera; 
0028 FIG. 11 is a flowchart illustrating the processing at 
the time of executing a SendObjectInfo command using 
TreeDataTable in the second embodiment; 
0029 FIG. 12 is a flowchart illustrating the processing at 
the time of executing a GetObjectHandleByName command 
using TreeDataTable in the second embodiment; 
0030 FIG. 13 is a flowchart illustrating the processing at 
the time of adding object information to TreeDataTable in 
the second embodiment; 
0031 FIG. 14 is a flowchart illustrating the processing of 
creating TreeDataTable in the second embodiment; and 
0032 FIG. 15 is a flowchart illustrating the processing of 
obtaining all the object handles in Storage in the second 
embodiment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

0033 With reference to the attached drawings, the pre 
ferred embodiments of the present invention are described in 
detail below. 

0034) Incidentally, in the present embodiment, descrip 
tions are given to an example in which a digital camera and 
a computer are connected to each other with a general 
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purpose interface Such as USB and the digital camera and 
the computer communicate with each other by PTP. How 
ever, the interface, the communication protocol and the like 
of the present invention are not limited to those of the 
present embodiment. 
0035 FIG. 1 is a block diagram showing the configura 
tion of a system which has a digital camera (DSC) and a 
computer according to the present embodiment. A digital 
camera 100 which has PTP communication and a computer 
101 which can perform the PTP communication are con 
nected through a general purpose interface 102 (for example, 
USB). The general purpose interface 102 is a communica 
tion interface capable of performing communication by PTP, 
and is not limited to a wired communication interface. A 
wireless communication interface Such as Bluetooth may be 
adopted. 

0.036 When the digital camera 100 detects the connection 
with the computer 101 through the communication interface 
102, the digital camera 100 transits to a communication 
mode. The mode before the transition in the digital camera 
100 is set as a reproduction mode. Incidentally, an applica 
tion (including an OS function) which can perform commu 
nication by PTP is installed in the computer 101. 

0037. The configuration of the digital camera 100 is first 
described. 

0038 A light flux from a subject irradiates an image 
pickup element 202 through an optical system 201, and the 
image is held as electric charges in the image pickup element 
202. In this way, the electric charges stored in the image 
pickup element 202 are converted into an image signal by 
the image pickup process unit 203. The image signal output 
from the image pickup process unit 203 is converted into a 
digital signal by an A/D converter 204, and is saved by a 
RAM 210 through a data bus 205. 
0039. A central processing process part 213 includes an 
image processing unit 207 (white balance, sharpness, 
degrading, color balance, level correction and the like), a 
compression expansion unit 208 (expansion of JPEG, and 
the like), a display control unit 209 (the rendering of a user 
interface (UI) to a display unit 217), a recording reproducing 
control unit 211 (I/O control to a storage medium 218), the 
communication control unit 212 (I/O control of the data to 
a communication unit 219), and a central control unit (CPU) 
215 (performing the integrated control of each control unit). 

0040. A system control unit 214 is connected with the 
data bus 205, and performs control based on the operations 
performed by a user with an operation unit 216. The display 
unit 217 displays the images requested by the operations of 
the user under the control of the display control unit 209. 
The storage medium 218 stores the images (such as JPEG 
images) saved at the RAM 210, through the recording 
reproducing control unit 211. 

0041. The storage medium 218 may be also either of a 
storage medium detachable to the camera body (for 
example, memory card or the like) and a storage medium 
incorporated into the camera body. The storage medium 218 
is a nonvolatile storage medium capable of holding memory 
even in a state in which no power source is injected to the 
digital camera 100. The communication unit 219 may be 
either of wireless one and wired one, and may be either of 
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detachable one and undetachable one to the main body. The 
communication control unit 212 can perform the commu 
nication of PTP. 

0042 Next, the configuration of the computer 101 is 
described. 

0043. An operation unit 221 of the computer 101 includes 
a keyboard, a mouse, and the like for performing the control 
based on operations by a system control unit 225. A display 
unit 222 is a monitor for a display, and outputs a UI and the 
like rendered by a display control unit 228. A RAM 229 is 
a volatile memory (for example, DRAM) storing the OS of 
the computer 101, the applications (including the OS) com 
patible with PTP, and the like. 
0044) A storage media 223 is an apparatus (for example, 
a hard disk or the like) performing input and output in 
response to a data request by a storage control unit 230, and 
is a nonvolatile storage device. The applications compatible 
with the OS or PTP are stored in the storage medium 223. 
A communication unit 224 is a communication unit con 
nectable with the communication interface 102, and per 
forms the input and output of data by a communication 
control unit 231. The communication unit 224 may either of 
wireless one and wired one, and it does not matter whether 
the communication unit 224 may be detachable or unde 
tachable. 

0045. A central processing process part 227 includes the 
display control unit 228, the storage control unit 230, the 
communication control unit 231, and a central control unit 
226 (CPU performing integrated control of each control unit 
and the like). A data bus 232 is connected with the system 
control unit 225, the display control unit 228, the RAM 229, 
the storage control unit 230, and the communication control 
unit 231. 

0046 FIG. 2 is a block diagram showing the module 
configuration which becomes main ones when the digital 
camera 100 and the computer 101 according to the present 
embodiment are connected through the communication 
interface 102. 

0047. The computer 101 is first described. 
0048. An application 301 is an application for notifying 
the user of the connection of the digital camera 100. The 
application 301 is registered in an OS 302 in advance, and 
the application 301 may be one initiated automatically. 
Alternatively, the application 301 may be one initiated by an 
operation of the user. In the present embodiment, the appli 
cation 301 is supposed to be one initiated by the OS 302’s 
detection of the connection of the digital camera 100. The 
OS 302 is the operating system of the computer 101, and is 
Supposed to be one having a function capable of interpreting 
PTP communication like Windows(R) of Microsoft Corpora 
tion or Macintosh(R) of Apple Computer, Inc., or one capable 
of interpreting PTP communication by installing a driver. A 
PTP initiator driver (PTPInitiatorDriver) 303 (hereinafter 
referred to as PTP initiation driver) is an initiator driver of 
PTP installed in the OS 3.02. 

0049 Next, the modules of the digital camera 100 are 
described. 

0050 A PTP responder driver (PTPResponderDriver) 
306 (hereinafter referred to as a PTP response driver) is 
supposed to be a response driver of PTP incorporated in the 
digital camera 100. 
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0051 A PTP cache table (PTPCacheTable) 307 (herein 
after referred to as a PTP cache table) caches the once used 
contents requested by a PTP operation, and responds at a 
high speed using the cached contents when the same request 
is made again. The structure of the cache does not matter 
here. A file entry cache (FileEntryCache) 308 (hereinafter 
referred to as a file cache) caches the entry information of a 
file. This is on the supposition that the cache of file infor 
mation is used as one means when the digital camera 100 
displays the image stored in the storage medium 218 on the 
display unit 217 in a preview mode. At least a part of many 
pieces of the attribute information of each file is copied in 
the file cache 308; for example, a file size, a file attribute, a 
file creation date, a file update date, a file access date and 
time, a file name, and the like are written in the file cache 
3O8. 

0.052 An object of the present embodiment is to shorten 
a time from the start of the connection of the digital camera 
100 and the computer 101 to each other until the OS 302 
starts some action to the application 301. The application 
301 is the application compatible with PTP, and is initiated 
from the OS 302 or by an operation of the user. If the OS 302 
has established the connection with the digital camera 100, 
the application 301 can access the digital camera 100. The 
OS 302 is the operating system loaded in the computer 101. 
The OS 302 recognizes a device which can communicate by 
PTP and obtains the information of the image stored in the 
storage medium 218 of the digital camera 100 using the 
driver 303. After having obtained all information, the OS 
302 is changed into the state where the camera 100 is 
connectable, and can deliver a device handle in response to 
the request from the application 301. 
0053. In the present embodiment, after having obtained 

all information, the OS 302 is set to initialize the application 
301 automatically. The PTP initiation driver 303 is a driver 
capable of performing a PTP connection with the digital 
camera 100, and is loaded to the RAM 229 by a request of 
the OS 302 to be initiated. The communication interface 102 
is a communication interface capable of performing the PTP 
communication, and the communication interface 102 does 
not matter whether it is wired or whether it is wireless, and 
further does not matter whether it is detachable or whether 
it is undetachable, as long as it can perform the PTP 
communication. 

0054 The digital camera 100 is a digital camera capable 
of performing the PTP communication, and includes the PTP 
response driver 306, the cache table 307, and the file cache 
308 therein. The PTP response driver 306 has a function of 
behaving as a responder of PTP. 
0055. The cache table 307 is a cache table for caching an 
item required for PTP, and an image file having been once 
used can be obtained by referring to the cache table 307 as 
long as the consistency of the cache is insured. Conse 
quently, it is possible to read a file at a higher speed by far 
than to access the storage medium 218 directly to read the 
image file for the analysis of the file. 
0056. The file cache 308 caches the information of a file, 
namely the items to be written in file entry information such 
as a file name, a file size, an attribute, a creation date and a 
time, and an update time. Thereby, similarly to the cache 
table 307, the information of these files can be referred to as 
long as the consistency of the cache is insured. Conse 
quently, the speeding up of access is realizable. 

Nov. 8, 2007 

0057 FIG. 3 is a flowchart showing the processing which 
the digital camera 100 according to the present embodiment 
executes after the digital camera 100 has been connected 
with the computer 101 through the communication interface 
102 until the OS 302 performs an initiation notification to 
the application 301. The processing is started by the turning 
on of the power source of the digital camera 100 and the 
initiation thereof by the turning-on. First, at Step S1, the 
initiation is performed in a reproduction mode. 
0.058 Next, at Step S2, the file entries of all of the image 
files stored in the storage medium 218 are cached in the file 
cache 308. At this time, the order of the files to be cached 
does not matter. 

0059) Next, at Step S3, the digital camera 100 is con 
nected with the computer 101 through the communication 
interface 102. At this time, by a physical layer, the digital 
camera 100 detects that communication became possible, 
and shifts to the communication mode at Step S4. 
0060. In this way, when the digital camera 100 has shifted 
to the communication mode, at Step S5, the digital camera 
100 creates a folder structure of the storage medium 218 on 
the basis of the information cached in the file cache 308 
(which has been cached at Step S2). At this time, the digital 
camera 100 creates the table in consideration of the file 
information which is expected to be required by the OS 302 
of the computer 101 and the folder structure which the OS 
302 requires. The table is described in detail on and after a 
second embodiment. Hereupon, based on the information 
cached in the file cache 308, the digital camera 100 creates 
the information of a file which the OS 302 requires. For this 
reason, the cache table 307 can be created without accessing 
the storage medium 218 here. 
0061 Thereby, the time taken until the user can perform 
some action to the computer 101 after the digital camera 100 
and the computer 101 have been connected to each other is 
shortened. Furthermore, the object handle and an object 
FormatCode for the transmission by PTP are also created at 
the same time. 

0062) The object handle is a number uniquely assigned to 
each object such as an image file and a Sound file in the 
storage medium, and the PC and the digital camera can 
perform to specify an image file and the like using the 
number (handle). 
0063. In a usual PTP, using the handle, in order to 
investigate what kind of file each object is, the attribute 
information, at least a part of data (a file name, a file size, 
and the like), and a directory structure are asked for every 
object. Apart from this timing, the digital camera 100 
receives an inquiry from the computer 101 about whether 
the digital camera 100 supports a batch transfer operation, 
which is an expanded operation of PTP, or not. In processing 
of the present embodiment, when the digital camera 100 
receives GetDeviceInfo, the digital camera 100 responds to 
that command with the data indicating that the digital 
camera 100 deals with the support of the batch transfer 
operation if the digital camera 100 supports the batch 
transfer operation. 
0064. After that, at Step S6, when a request of a batch 
transfer is issued from the computer 101, the processing of 
the digital camera 100 progresses to Step S7, and the digital 
camera 100 investigates whether the table creation process 
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ing of Step S5 has been completed or not. When the table 
creation processing has not been completed, the processing 
of the digital camera 100 returns to Step S5, and executes the 
processing mentioned above. 

0065. On the other hand, when the table creation pro 
cessing has been completed, the processing of the digital 
camera 100 progresses to Step S8, and whether the batch 
transfer is supported or not is investigated. When the batch 
transfer is supported, at Step S9, the digital camera 100 
performs the batch transfer based on the table created at Step 
SS. 

0066. At Step S9, the digital camera 100 transfers the 
information of all the files in the cache table 307 (a file 
name, a file size, a file attribute, a file stamp, an object 
handle, an object FormatCode, and the information indicat 
ing the parent and child relationship of a folder). 

0067. At this time, while there is a method of delivering 
the cache table 307 by size fixation, a transmission in a 
variable-length size, which delivers only the size for the 
number of PTP objects, is also considerable. 
0068 Incidentally, although batch transfer processing is 
shown to be once performed at Step S9 of the flowchart, it 
is not known what data size the computer 101 receives when 
the data size the batch transfer of which is performed is 
variable length. Consequently, the computer 101 may 
inquire of the digital camera 100 about the data size in 
advance. Moreover, the structures filled in the cache table 
307 may be made to have redundancy in order to be changed 
according to an expanded operation or a change of the 
information requested by the OS 3.02. 

0069. Because all the information stored in the storage 
medium 218 can be transferred by about several timed of 
communication even if the points mentioned above are 
considered, the overhead of communication becomes 
smaller by far than that in the case where every piece of 
information of the storage medium 218 is transferred one by 
one, and speeding up can be realized. 

0070 FIG. 4 is a flowchart illustrating the processing by 
the computer 101 according to the present embodiment. 
Hereupon, FIG. 4 shows the processing which the computer 
executes during a period of time from detecting the connec 
tion with the digital camera 100 through the communication 
interface 102 until the OS 302 notifies the application 301 of 
initialization. 

0071. At Step S11, the computer 101 detects the connec 
tion with the camera 100 in the physical layer by the 
connection through the communication interface 102. 
0072) Next, at Step S12, the OS 302 recognizes the 
connected device based on the data relative to the past 
connection of the connected device. At this stage, it is 
premised that the digital camera 100 compatible with PTP 
was connected at least once in the past, and the driver is 
installed. 

0073) Next, at Step S13, the OS 302 requests the all 
pieces of the information stored by the digital camera 100 
and the folder structure thereof from the PTP initiation 
driver 303. What is requested here is a part of many pieces 
of attribute information included in each file such as a file 
name, a file size, a file attribute and a file creation date; a 
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PTP object handle; a PTP object FormatCode; and a folder 
structure of the form which the OS 302 requires. 

0074 The PTP initiation driver 303, which has received 
the request of the OS 302, inquires of the digital camera 100 
about whether the batch transfer is supported or not, at Step 
S14. As the inquiry command, for example, “GetDevice 
Info' of PTP and the like can be cited. 

0075) When the batch transfer is supported, the process 
ing of the computer 101 progresses to Step S17, and the PTP 
initiation driver 303 requests the batch transfer of data from 
the digital camera 100. 

0076. Herewith, the digital camera 100 receives the 
request of the batch transfer of data at Step S6 of FIG. 3, and 
responds to the request by performing the batch transfer of 
the contents of the tables at Step S9. 
0077. Herewith, the computer 101 receives the data from 
the digital camera 100 and analyzes the data, at Step S18. 
Next, at Step 19, the PTP initiation driver 303 analyzes the 
data corresponding to the form which the OS 302 requires, 
on the basis of the received data, and responds to the OS 3.02. 
0078 Next, at step 20, the OS 302 initiates the applica 
tion 301 in the state in which the device handle sent in 
response to the request of the data transfer which the OS 302 
performed to the PTP initiation driver 303 can be used. In 
this way, when the application 301 is initiated, the informa 
tion of the storage medium 218 of the connected digital 
camera 100 is notified to the user. 

0079. On the other hand, when the computer 101 judges 
that the batch transfer is not supported at Step S15, the 
processing of the computer 101 progresses to Step S16, and 
the PTP initiation driver 303 needs to obtain the information 
stored in the storage medium 218 of the digital camera 100 
using “GetStorageIDs”, “GetStorageInfo”, “GetOb 
jectHandles”, “GetObjectInfo' and the like of PTP opera 
tions. After that, the processing of the computer 101 
progresses to Step S18, and the above-mentioned processing 
is executed. 

0080 FIGS. 5A and 5B are diagrams illustrating 
sequences to be performed until a conventional digital 
camera and a computer are connected and the OS initiates an 
application. 

0081. It is supposed that a digital camera 600 and a 
computer 604 are severally initiated, and that the connection 
of them is made by the connection in a physical layer 611. 
The digital camera 600 has been initiated as a reproduction 
mode at a stage before the connection, and has cached all 
pieces of the file entry information of the information in a 
storage medium to a file cache (FileEntryCache) 601. The 
cache information includes a file name, a file size, a file 
attribute, a file creation date and time, and the like. In this 
way, when the connection in the physical layer 611 is made, 
in the digital camera 600, the connection is detected by a 
communication control unit, and a communication mode is 
initiated. In the computer 604, the OS detects the connec 
tion, and initiates a negotiation with a device (612). 
0082) Next, the OS of the computer (606) recognizes the 
camera 600, and requests the information of the camera 600 
to the PTP initiation driver (PTPInitiatorDriver) 605. What 
are requested here are a file name, a file size, a file attribute, 
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a file stamp, an object handle of the PTP format, an object 
FormatCode of the same, and the folder structure thereof. 

0083) The PTP initiation driver (PTPInitiator) 605, which 
has received the request of the OS 606, obtains the ID of the 
storage medium (StorageID) of the digital camera 600 using 
"GetStorageIDs in response to the request. Next, the PTP 
initiation driver 605 obtains the information of the storage 
medium of the digital camera 600 using “GetStorageInfo.” 
0084) Next, the PTP initiation driver 605 lists object 
handles using “GetObjectHandle', and repeats “GetObject 
Info' to the object handles located at a lower layers one by 
one (608). The combination of “GetObjectHandle” and 
"GetObjectInfo' is processing per one directory, and repeats 
the processing for the number of the directories (610). 
0085. In this way, after having repeated the combination 
of the commands for the number of the directories, the PTP 
initiation driver 605 obtains all the pieces of information of 
the storage medium of the digital camera 600, and creates 
the information in the format of the information which the 
OS has requested, and responds to the OS. 
0086) The OS 606 obtains the information of the PTP 
initiation driver 605, and initiates an application 607. On the 
other hand, in the digital camera 600, whenever a PTP 
operation comes, the digital camera 600 caches the PTP 
operation in a cache table (PTPCacheTable) 602, and 
accesses the storage medium 613 of the digital camera 600. 
Then, the digital camera 600 executes procedures of the 
interpretation by a PTP response driver (PTPRe 
sponse Driver) and the response to the computer 604. 
0087 Here, it is usually only once that the OS 606 of the 
computer 604 tries to obtain all of the pieces of information 
in the storage medium. Therefore, even if caching is carried 
out to the cache table (PTPCacheTable), the OS may not 
again access the cache memory at the usual communication 
between the computer 604 and the digital camera 600. 
Consequently, the effects by the cache memory are little. 
0088. On the contrary, a time necessary for the transfer of 
all pieces of information becomes longer as the number of 
files becomes larger when the exchange of commands of 
PTP communication and data transfer processing are per 
formed every access to the storage medium 613. That is, in 
the PTP communication, as the number of the object handles 
becomes larger, the number of times of communication 
increases by the increased number of the object handles. 
Consequently, the time required to obtain all of the pieces of 
information becomes longer in simple proportion. 
0089. That is, the overhead of communication becomes 
larger as the number of files becomes larger, and that causes 
the lowering of a speed. For example, when the connection 
times of the digital camera in which 50 images are stored in 
the storage medium thereof and the digital camera in which 
3000 images are stored in the storage medium thereof are 
compared, the latter is 60 times of the former in single 
proportion. 

0090. In addition, because the digital camera 600 
accesses the storage medium 613 repeatedly, it is known that 
the time is elongated by the order of several digits even if it 
is compared with the access speed to the RAM. 
0.091 FIGS. 6A and 6B are diagrams illustrating opera 
tion sequences from a time when the digital camera 100 and 
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the computer 101 according to the present embodiment are 
connected to each other to a time when the OS 302 of the 
computer 101 initiates the application 301. The diagram is 
one corresponding to the module configuration of FIG. 2. 
0092. When the connection of the physical layer is made 
with the communication interface 102 (709), the digital 
camera 100 and the computer 101 detects the connection. 
0093. The digital camera 100 shifts into the reproduction 
mode once before of after the connection of the physical 
layer is made (the mode before the communication mode is 
Surely the reproduction mode). 

0094. In this reproduction mode, the information of all 
the files in the storage medium 218 is cached by being 
written in the file cache 308. The cache items created here 
are a file name, a file size, a file attribute, and a file creation 
date and time, and there are especially no regulations to the 
order of file caches. 

0095. After that, when the communication mode is ini 
tiated, in the communication mode, another thread is booted 
at the time of the initiation, and the information which the 
OS 302 requests is created in the cache table 307 in advance. 
0096. Hereupon, the information is created based on the 
information in the file cache 308, and the information 
necessary for PTP is also created. Here, because the infor 
mation of all the files of the storage medium 218 has been 
already cached in the file cache 308, the information which 
the OS 302 requests is created in the cache table 307 without 
accessing the storage medium 218. 

0097. Therefore, as for the speed at this time, it is 
possible to create the cache table 307 at a high speed in the 
order of several digits compared with the sequences shown 
in FIGS. 5A and 5B. While the other thread is initiated, in 
the computer 101, after the connection of the physical layer 
(709), the OS 302 detects the connection and starts a 
negotiation with the digital camera 100 (710). After the end 
of the negotiation, the OS 302 recognizes the digital camera 
100, and requests the information of the device of the PTP 
initiation driver 303. What are requested here are a file 
name, a file size, a file attribute, a file creation date and time, 
an object handle of PTP, an object FormatCode of PTP, and 
information indicating the configuration of a folder. The PTP 
initiation driver 303 receiving the request of the OS 302 
issues a “GetDeviceInfo' command to inquire the digital 
camera 100 in order to discriminates whether the digital 
camera 100 supports the batch transfer of data or not. 
0098. The PTP response driver 306 of the digital camera 
100, which has received that command, answers to the 
command. Here, it is supposed that the PTP response drive 
306 answers to the command that the PTP response driver 
306 supports the batch transfer. Thereby, the PTP initiation 
driver 303 of the computer 101 requests a batch transfer of 
data as an expanded operation of PTP next. 

0099] Thereby, when the digital camera 100 receives the 
request of the batch transfer of data, the digital camera 100 
judges whether the cache table 307 is in the state capable of 
answering the request or not. When the cache table 307 is in 
the state capable of answering the request, the digital camera 
100 gives a prompt answer of being OK. When the state is 
not so, the digital camera 100 stands by until the creation 
processing of the cache table 307 is completed. 
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0100 Incidentally, although the concern relative to 
whether a block time-out is performed or not here can be 
considered, because the cache table 307 is created without 
accessing the storage medium 218 in fact, the processing is 
carried out at a high speed. Therefore, even if a number of 
files equivalent to the number of the maximum objects 
which the digital camera 100 supports were stored in the 
storage medium 218, it would be thought to be impossible 
that a block timeout would occur. 

0101 Moreover, the computer may be designed in order 
that even if a block timeout occurred and causes an error, the 
PTP initiation driver 303 of the computer 101 might perform 
retrying again. 

0102) In this way, when the PTP initiation driver 303 of 
the computer 101 receives a response to the request, the PTP 
initiation driver 303 analyzes the data of the received cache 
table 307, and changes the structure of the data into the one 
which the OS 302 requests, to responds to the OS 3.02. 
Thereby, the OS 302 initiates the application 301 after 
receiving the data. 
0103) Thereby, the application 301 or the CPU 226 can 
analyze the received information for a greatly shorter time 
than that of the conventional technique, and can recognize 
the information such as the directory structure and the folder 
structure in the storage medium of the digital camera and a 
file name. Moreover, based on the received handle (number), 
the application 301 or the CPU 226 can transmit a trans 
mission request such as desired image data to the digital 
camera through the communication interface. The analysis 
of the data can be performed by the discrimination of the 
kind of analysis by the computer 101, and the computer 101 
can answer to the OS 302 according to the analysis. 
0104 Moreover, a method in which the computer 101 
performs an inquiry to the digital camera 100 by a PTP 
expanded operation in order that the computer 101 may 
discriminate the kind of the data analysis is also consider 
able. Thereby, because the access to the storage medium 218 
in the digital camera 100 is performed as a batch access to 
all objects when the digital camera 100 initiates in the 
reproduction mode, the access is processed at a high speed 
also during the communication with the computer 101. 
0105 Moreover, by adopting the batch transfer of data, 
the communication can be performed only by a several times 
of communication (two times of ObjectInfo of cached data 
and the object itself at the lowest) irrespective of the number 
of image files. 
0106 Thereby, when 50 image files are stored in the 
storage medium 218 of the digital camera 100, or even when 
3000 image files are stored therein, the data transfer can be 
carried out by the same number of times of communication. 
0107 Incidentally, when an object about which a cache 
table has been created is divisionally transmitted and 
received, the number of times of communication can be 
increased to, for example, 3 or 4 times dependently of the 
way thereof. Also in such a case, the effect of improvement 
in the speed can be sufficiently obtained. 

0108. The feature of the present embodiment lies in the 
point that the digital camera 100 recognizes in advance the 
information assumed to be requested by the OS 302 of the 
computer 101. 

Nov. 8, 2007 

0.109 Moreover, the feature also lies in that the digital 
camera 100 uses all of the cache information to be used in 
the reproduction mode and the digital camera 100 prepares 
the data to be transferred to the computer 101, in a separated 
thread before the digital camera 100 is called from the PTP 
initiation driver 303 of the computer 101. Incidentally, 
because the cache data is the cached data which is to be 
transmitted from the first, the cache hit ratio thereof is 100%. 

0110 Because, according to such a present embodiment, 
no accesses to the storage medium occur in the digital 
camera during a time from the connection in the physical 
layer between the computer and the digital camera to the 
initiation of the application of the computer and processing 
therefore can be performed only by the accessing to the 
internal memory (RAM) of the digital camera 100, the 
digital camera 100 can answer at a high speed. 
0111. According to the present invention, a time after an 
imaging apparatus and an information processing apparatus 
are connected to the performance of answering the user of 
the information processing apparatus can be shortened. 
Moreover, when the information of the file stored in the 
storage medium of the imaging apparatus is requested from 
the information processing apparatus, it is possible to 
respond the request rapidly to transmit the information to the 
information processing thereof. 

Second Embodiment 

0112 FIG. 7 shows an example of the configuration of a 
digital camera 700 as an imaging apparatus according to a 
second embodiment. Moreover, FIG. 7 shows a state of 
connecting a personal computer (PC) 701 as an external 
information terminal (hereinafter sometimes referred to sim 
ply as “terminal station”) capable of performing communi 
cation with the digital camera 700 to the digital camera 
(hereinafter simply referred to as “camera') 700. 

0113. The digital camera 700 includes a communication 
control apparatus 702 for performing communication with 
the terminal station 701, an operation apparatus (CPU) 703 
performing the operation control of the whole of the digital 
camera 700, and a signal processing apparatus 704 perform 
ing processing Such as the compression coding, the edge 
enhancement and the noise removal of a photographed 
image. 

0114. Furthermore, the digital camera 700 includes an 
optical unit 705 containing a lens and a motor for performing 
the drive of auto-focus and Zooming, a temporary storage 
apparatus (DRAM) 706 used as a temporary storage region 
of the CPU 703, and a secondary storage apparatus 707 
being a nonvolatile storage apparatus Such as a flash 
memory(R). 

0115 Moreover, the digital camera 700 includes an 
operation unit 708, Such as a cursor key, a setting/execution 
button, and a menu key, for a user to give various instruc 
tions to the digital camera 700, a display unit 709 repre 
sented by an LCD, and a read-only memory (ROM) 710 
storing control programs, which the CPU 703 executes. 

0116. Moreover, the digital camera 700 includes a 
detachable recording medium 711 represented by a memory 
card, and its read-write apparatus (such as a card reader 
writer and an optical drive) 712. 
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0117 Incidentally, in the present embodiment, it is Sup 
posed that the digital camera 700 and the terminal station 
701 are connected by the USB interface, and that the 
communication in conformity with PTP, i.e., the communi 
cation using the commands in conformity with PTP, is 
performed. 

0118. However, the digital camera 700 and the terminal 
station 701 may be connected by a connection method other 
than the USB. In concrete terms, a wired connection repre 
sented by IEEE 1394 and a wireless connection represented 
by Bluetooth and IEEE 802.11x can be used. Incidentally, as 
described above, there are standard commands and vendor 
expanded commands as the commands in conformity with 
PTP 

Description of TreeDataTable 
0119 FIG. 8 is a view showing the structure of Tree 
DataTable which the digital camera 700 of the present 
embodiment creates in the temporary storage apparatus 706 
at the time of a communication beginning with the PC 701. 
0120 Henceforth, although the technology relative to a 
table is described as the second embodiment, the second 
embodiment shows the details of the processing of the first 
embodiment, FIG. 3, and Step S5. 
0121 TreeDataTable is a table for recording the object 
information (file information, directory information) 
recorded in the camera. The size of the table is fixed. 
TreeDataTable is recoded per Association information or 
image information, each having a fixed size and correspond 
ing to one object. Therefore, the number of objects which 
can be stored in one table is fixed. As mentioned above, 
TreeDataTable is composed of the Association information 
which is the information relative to the objects other than 
images such as a folder, and the image information in which 
the information relative to an image object is recorded. 
0122) In FIG. 8, A1 and I1 are exemplified as examples 
of the Association information and the image information, 
respectively. Incidentally, in TreeDataTable, the order of 
storing the Association information and the image informa 
tion is arbitrary. 

0123. Next, each field of the Association information is 
described. A field UsedFlag is a flag indicating whether 
object information is effective or not. UsedFlag takes, for 
example, a true value (TRUE) in the initial state (effective 
state), and is rewritten to an invalid state (FALSE) when a 
corresponding object is deleted. 

0.124. The format of the object information (the informa 
tion enabling to discriminate between the Association infor 
mation and the image information; for example a value 
indicates the kind (JPEG, GIF, bmp, or the like) of the object 
in case of image information) is stored in a field Format 
Code. A field InitState shows the state of object information. 

0125. At a time point when communication with the PC 
701 has been begun and TreeDataTable has been created, the 
digital camera 700 is in a folder structuring state. And, when 
the digital camera 700 tries to obtain object information for 
the first time in response to the PTP command from the PC 
701, the field InitState becomes an object information 
minute-recording state, and a part of the filed of image 
information is recorded in TreeDataTable. 
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0.126. As mentioned later, the folder structuring state is a 
state in which the information relative to a parent object, a 
top child object, and an object of the same rank is recorded 
in TreeDataTable at the time of a communication beginning 
with the terminal station. The object information-minute 
recording state is a state in which the information relative to 
the object such as the update date and time and the file size 
is recorded in TreeDataTable by referring to the header of an 
object. 

0127. A field DriveNo shows the number of volume. A 
field Handle is a handle (object handle) to this object, and it 
is equal to the index number of TreeDataTable, as it will be 
mentioned later. A field ParentObjectHandle is a handle to a 
parent object (the value of the object handle corresponding 
to the parent object, i.e. the index number). 

0128. A field PreviousSiblingObjectHandle is a handle to 
the preceding object in the same hierarchy layer. A field 
NextSiblingObjectHandle is a handle to the next object in 
the same hierarchy layer. A field ChildObjecthandle is a 
handle to a top child object. By these four fields, the 
reproduction and the grasp of the hierarchical structure of an 
object are possible. 

0129. A field FileName is an object name. A character 
string in conformity with the DCF protocol enters the field 
FileName, and the characters are set to be less than 13 
characters. A field Attribute indicates an attribute (such as an 
access right) of a file. A field FileStamp indicates the update 
date and time of a file. A field FileSize is the size of a file, 
and is the size of the whole object containing a header. A 
field ChildNum is the number of child objects. A field 
ChildState indicates whether the object handles of child 
objects are consecutive numbers or not. A field Reserve is a 
reserved area. 

0.130 Next, each field of the image information of Tree 
DataTable is described. 

0131) The fields UsedFlag, FomatCode. InitState, 
DriveNo, Handle, ParentObjecthandle, PreviousSiblingOb 
jectHandle, nextSiblingObjectHandle, ChildObjectHandle, 
FileName, Attribute, FileStamp, and FileSize are used for 
the respectively same uses as the same name fields of the 
Association information. 

0132) Fields Year, Month, Day, Hour, Min, and Sec are 
used in order to indicate photography date and time (a year, 
a moon, a day, a time, a minute, and a second). ThumbSize 
is the data size of a thumbnail image. PixWidth is the 
number of pixels of the present image data in its horizontal 
direction, and PixHeight is the number of pixels in its 
vertical direction. Offset is a value (a byte count) which 
indicates a position where the present image data begins in 
an image file object including thumbnail image data and the 
present image data. Size is the data size of the present image. 
Reserve is a reserved area. 

0.133 Incidentally, in the present embodiment, Tree 
DataTable is created in order that the value stored in the field 
Handle (object handle) of Association information and 
image information may become equal to the index number 
in TreeDataTable. 

0.134) That is, the field Handle of the Association infor 
mation and the image information which constitutes Tree 
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DataTable is equal to the value indicating the existing 
position of the object information in TreeDataTable. 
0135). As mentioned above, the Association information 
and the image information have the same fixed size (for 
example, it is supposed to be n bytes). Consequently, when 
it is Supposed that the object handles (index numbers) are 
integers which begin from one, the starting position of the 
object information of an object handled (an index number) 
a in TreeDataTable can be immediately obtained as a (nxa+ 
1)th byte. 
0136. Therefore, when retrieval by a PTP command using 
an object handle is requested, the Association information or 
the image information for the retrieval can be immediately 
read, and improvement in the speed of retrieval is realized. 
Generation Processing of TreeDataTable 
0137 FIG. 9 is a view showing an example of the logical 
hierarchical structure of the objects recorded in the storage 
medium 711 or the secondary storage apparatus 707 in the 
digital camera 700. 
0138 Incidentally, in the following description, although 

it is Supposed that an image object is recorded on the 
detachable storage medium 711, even if the image object is 
recorded in the undetachable secondary storage apparatus 
707, the operation thereof is the same. In the state in which 
Such a recording medium 711 is installed, a user connects the 
digital camera 700 and the PC 701 through a wired interface 
such as USB and IEEE 1394, or a wireless interface such as 
Bleutooth, as shown in FIG. 7. Thereby, communication 
between the digital camera 700 and the terminal station 701 
StartS. 

0.139. By the start of the communicative, the CPU 703 
generates TreeDataTable in a predetermined area of the 
temporary storage apparatus 706 while referring to the 
contents of the recording medium 711. In the following, 
using the flowchart of FIG. 14, the generation of TreeDataT 
able, and writing processing is described. 
0140 First, the CPU 703 initializes the index number i to 
one (Step ST101). And, referring to the recording medium 
711, the CPU 703 refers to the recording medium 711 
sequentially in the order from the rank below a root directory 
D. Then, the CPU 703 first refers to a folder “DCIM', and 
judges whether the object is an image object or not (Step 
ST105). 
0141 Because “DCIM’ is a folder, the processing of the 
CPU 703 progresses to Step ST107, and the CPU 703 
records the object information (Association information) of 
the folder “DCIM’ in each field shown in FIG. 8. 

0142 Incidentally, in the discrimination method at Step 
ST105, because the folder name and the hierarchical struc 
ture which are generated into the recording medium 711 of 
the digital camera 700 are defined by standards, the CPU 
703 can discriminate a folder and a image file in the 
hierarchical structure in the recording medium 711, for 
example, by the number of the rank order of the file from the 
root directory D. 

0143. When the CPU 703 writes the object information of 
“DCIM’ into TreeDataTable, the CPU 703 increments the 
index number by one at Step ST111, and the processing of 
the CPU 703 returns to Step ST103. Incidentally, the object 
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information of the folder “DCIM’ is Association informa 
tion including InitState being a folder structuring state, 
Handle=1, FileName="DCIM, ChildNum=1, and ChildOb 
jectHandle=2. 

0144. Then, next, the information of the folder 
“100GANON” which exists in the rank under “DCIM’ by 
one is recorded in TreeDataTable as Association information 
as object information including Handle=2. The object infor 
mation of the folder “100GANON” is the Association infor 
mation including InitState being a folder structuring state, 
Handle=2, ParentObjectHandle=1, NextSiblingOb 
jectHandle=6, ChildObjectHandle=3, FileName="100GA 
NON', and ChildNum=3. 

0145 Next, image object “IMG 0001. JPG” which 
exists in the rank under the folder “100GANON” is pro 
cessed as the object information which has Handle=3. 
Because "IMG 0001.JPG’ is an image object, the process 
ing of the CPU 703 progresses to Step ST109 from Step 
ST105, and the object information is recorded as the image 
information. 

0146) However, at this time point, because the InitState 
state is the folder structure, CPU 307 performs writing into 
the fields from the top UsedFlag to FileSize among each 
field shown in FIG. 8, and does not write anything in the 
fields on and after a field Year. The object information of the 
image object “IMG 0001.JPG” is the image information 
including InitState being in the folder structuring state, 
Handle=3, ParentObjectHandle=2, NextSiblingOb 
jectHandle=4, ChildObjectHandle=NULL, and FileName= 
“IMG 0001.JPG. 

0147 Similarly, the object information of an image 
object “IMG 0002.JPG” is recorded next as the object 
information including Handle=4. The object information of 
the image object “IMG 0002.JPG” is the image informa 
tion including InitState being in the folder structuring state, 
Handle=4, ParentObjectHandle=2, PreviousSiblingOb 
jectHandle=3, NextSiblingObjectHandle=5, ChildOb 
jectHandle=NULL, and FileName="IMG 0002.JPG.” 
0.148 Subsequently, the object information of "IMG 
0003.JPG’ of Handle=5 is recorded in TreeDataTable as the 
image information including InitState being in the folder 
structuring state, Handle=5, ParentObjecthandle=2, Previ 
ousSibling ObjectHandle=4, NextSiblingObjectHandle= 
NULL, ChildObjectHandle=NULL, and FileName="IMG 
OOO3.JPG. 

0149 Next, the object information of the folder 
“101GANON is recorded in the TreeDataTable as the 
Association information, and the object information of 
image objects “IMG 0005.JPG” and “IMG 0006.JPG” 
that exist in the lower rank is recorded in TreeDataTable as 
image information. 
0150 Finally, the object information of a folder “MISC 
and the inside of the folder “MISC is recorded in Tree 
DataTable similarly to the way by which the object infor 
mation of the folder “DCIM’ and the inside of the folder 
“DCIM is recorded in TreeDataTable. 

0151. Then, at Step ST111, when it is judged that there 
are no unregistered objects in the recording medium 711, the 
CPU 703 ends the creation processing of TreeDataTable. 
Incidentally, although only the writing to the main fields 
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used for the processing to be mentioned later has been 
described here, it is needless to say that the cup 703 performs 
the storage of respective suitable values to the other fields. 
0152 Thus, with regard to each object in the recording 
medium 711, Association information is registered (added) 
into TreeDataTable with regard to the folders and the direc 
tories, and image information is registered (added) into 
TreeDataTable with regard to image files. Moreover, at this 
time point, the field InitState of each piece of object infor 
mation is in the folder structuring state. 
0153. Hereinafter, a concrete example relative to how to 
process a PTP command from the PC 701 and to respond the 
PTP command by using the table created in such a way is 
described. (The processing of obtaining the number of 
objects in a folder); the processing in case of receiving a PTP 
command GetNumObjects from the PC 701 to obtain the 
number of the objects contained in the folder specified by the 
command is described. 

0154 Here, it is supposed that obtaining the number of 
objects in the folder “100GANON” is requested in the state 
of FIG. 10, i.e. in the state in which there are three objects, 
“IMG 0001.JPG”, “IMG 0002.JPG, and “IMG 
0003.JPG, in the folder “100GANON. 

0.155) First, the CPU 703 takes out the object handle 
(information which specifies the folder “100GANON”) con 
tained in the PTP command, and retrieves from TreeDataT 
able the object information having a value equal to the value 
of the taken-out object information in the field Handle. 
When the object information is found, the CPU 703 obtains 
the number which the field ChildNum in the object infor 
mation (because it is the object information of a folder here, 
the object information is the Association information) indi 
cates, as the number of the objects in “100GANON', and the 
CPU 703 returns the obtained number to the PC 701. 

Object Information Obtaining Processing 
0156 Next, the processing at the time of receiving the 
PTP command GetObjectInfo from the PC 701, and of 
obtaining the information relative to the object specified by 
the command is described. 

0157 Here, it is supposed that it is requested to obtain the 
object information of the image object “IMG 0001.JPG” in 
the folder “100GANON’ of FIG. 10. 

0158 First, the CPU 703 takes out the object handle 
(information which specifies the image object “IMG 
0001.JPG') contained in the PTP command, and retrieves 
from TreeDataTable the object information which has a 
value equal to the value of the taken-out object handle in the 
field Handle. 

0159. When the object information is found, the CPU 703 
referrers to the field InitState in the object information (here, 
image information). Because information is stored in all the 
fields in the image information when InitState is in an object 
information-minute-recording state, the CPU 703 obtains 
the information of the present image object from the field 
necessary for the image information, and returns to the 
obtained information to the PC 701. 

0160 On the other hand, when the object information of 
“IMG 0001.JPG has not been obtained once after Tree 
DataTable has been created, InitState is in the folder struc 
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turing state. In this case, the CPU 703 reads the file header 
of the image object from the storage medium 711 in the 
digital camera 700, and obtains the information of the image 
object. 

0.161. After obtaining the information on the image 
object, the CPU 703 writes the information obtained from 
the header into the fields on and after the field Year of image 
information (writes a photographing date and time, the size 
of a thumbnail image, the horizontal size of an image, and 
the vertical size of the image into the fields Year, Month, 
Day, Hour, Min, Sec, ThumbSize, PixWidth, and PixHeight 
in the image information), and the CPU 703 changes Init 
State of the image information into the object information 
minute-recording state. 

0162 Then, the CPU 703 returns the object information 
to the PC 701. 

Object Data Obtaining Processing 

0.163 Next, the processing at the time of receiving the 
PTP command GetObject from the PC 701 and of obtaining 
the object data specified by the command is described. 
0164. Here, it is supposed that it is requested to obtain the 
object data of the image object “IMG 0001.JPG” in the 
folder 10OGANON Of FIG 10. 

0.165 First, the CPU 703 takes out the object handle 
(information for specifying the image object “IMG 
0001.JPG') contained in the PTP command, and retrieves 
from TreeDataTable the object information having a value 
equal to the value of the taken-out object handle in the field 
Handle. When the object information is found, the CPU 703 
refers to the field FileName in the retrieved object informa 
tion (image information). The CPU 703 refers to the field 
ParentObjecthandle, and obtains an object handle “2 of the 
parent object (folder “100GANON”) of “IMG 0001.JPG”. 
The CPU 703 retrieves the object information having the 
object handle in field Handle from TreeDataTable. When the 
object information is found, the CPU 703 refers to the field 
FileName of the object information (object information of 
the folder “100GANON). 
0166 The CPU 703 refers to the field ParantOb 
jectHandle, and obtains an object handle “1” of the parent 
object (folder “DCIM) of “100GANON”. The CPU 703 
retrieves the object information which has the object handle 
in the field Handle from TreeDataTable. When the object 
information is found, the CPU 703 refers to the field 
FileName of the object information (the object information 
of the folder “DCIM). 
0167] The CPU 703 refers to the field ParentOb 
jectHandle, and obtains an object handle “0” of the parent 
object (volume “D). The CPU 703 retrieves the object 
information which has the object handle in the field Handle 
from TreeDataTable. 

0168 When the object information is found, the CPU 703 
refers to the field FileName of the object information (the 
object information of the volume “D’). Because the volume 
“D” is the highest rank, the CPU 703 does not perform the 
retrieval of the higher rank beyond the rank. 
0169. By arranging the Filenames which have been 
referred to by the above steps in order, the full path 
“D:YDCIMY100GANONYIMG 0001.JPG’ of “IMG 
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0001.JPG’ can be obtained. The CPU 703 accesses “IMG 
0001.JPG’ recorded in the storage medium 711 in the digital 
camera 700 by the full path, and transfers the image data 
“IMG 0001.JPG’ to the PC 701. 

0170 Thus, by using TreeDataTable of the present 
embodiment, object information can be immediately 
referred to from the object handle specified in the PTP 
command. Moreover, because the information enabling the 
specification of at least a parent object is included in the 
object information, the full path of an object can be obtained 
by Subsequently obtaining the file names in order to the top 
rank. 

0171 In the case of the recording medium 711 which has 
the folder structure of FIG. 10, it is possible to obtain the full 
paths of any image objects by referring to TreeDataTable 
four times independently of the number of the image objects. 

0172] On the other hand, by the method described with 
the prior art, because it is necessary to retrieve an object 
handle sequentially from the beginning of a table, the 
number of times of reference to the table increases as the 
number of objects increases, and the obtainment of a full 
path takes time. 
Deletion Processing of Object 

0173 Next, the processing at the time of receiving a PTP 
command DeleteObject from the PC 701, and of deleting the 
object specified by the command is described. Here, it is 
supposed that the deletion of the image object “IMG 
0001.JPG’ in the folder “100GANON of FIG 10 is 
required. 

0.174 First, the CPU 703 takes out the object handle 
(information for specifying the image object “IMG 
0001.JPG') contained in the PTP command, and retrieves 
from TreeDataTable the object information having a value 
equal to the value of the object handle in the field Handle. 

0175 When the object information is found, the CPU 703 
rewrites the value of the field UsedFlag in the object 
information (image information) to FALSE (invalid), and 
deletes the image object “IMG 0001.JPG” from the storage 
medium 711 in the digital camera 700. Then, the CPU 703 
performs the change processing of the related fields in the 
other objects. In concrete terms, with regard to the object 
information of the parent object of the deleted object, the 
CPU 703 decreases the field ChildNum by one. Moreover, 
if the deleted object is the child object at the top, the CPU 
703 rewrites ChildObjectHandle to the handle stored in 
NextSiblingObjectHandle of the deleted object. 

0176) Moreover, the CPU 703 changes PreviousOb 
jectHandle of the object specified by NextSiblingOb 
jectHandle of the deleted object into NULL. Moreover, 
because the condition that the handle of the next child 
object-the handle of a child object=1 is not held in the case 
where the deleted object is one other than the child object of 
the top or the end, the CPU 703 updates ChildState indi 
cating the consecutive numbers of the object handle to 
FALSE 

0177. However, in the case where ChildState is FALSe 
and the number of the child objects becomes one by per 
forming the deletion of an object, the CPU 703 updates 
ChildState to TRUE. 
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0.178 Moreover, in the case where the deleted object is a 
parent object, the CPU 703 sets UsedFlag of the object 
information of all the objects of the child object and the 
following objects to FALSE. 
Registration Processing of Object Information from PC 
0.179 Next, the processing of receiving a PTP command 
SendObjectInfo from the PC 701 and of registering object 
information into TreeDataTable is described. 

0180 Hereupon, a case where the object information of 
the image object which does not exist in the recording 
medium 711 of the camera 700 is transmitted to the camera 
700 from the PC 701, and where the transmitted object 
information is registered as the object information of an 
object “IMG 0006.JPG” in the folder “100GANON” in the 
recording medium 711 is Supposed. 
0181 Moreover, it is supposed that object information 
can be still registered (not recorded to the last index) in 
TreeDataTable hereupon. 
0182. The registration processing to TreeDataTable at the 
time of receiving the PTP command SendObjectInfo is 
described with reference to the flowchart shown in FIG. 11 
hereinafter. 

0183) In TreeDataTable, the CPU 703 writes the image 
information of the image object “IMG 0006.JPG” in the 
next index to the last index in which object information is 
recorded (Step ST501). Referring to a field Handle, the CPU 
703 judges whether the object handle is that of the object 
“100GANON” or not (Step ST502). When the object handle 
is judged not to be the object handle of the object 
“100GANON” at Step ST502, the CPU 703 judges whether 
the index of the referred object information is the last index 
of TreeDataTable or not at Step ST503. When the index is 
judged not to be the last index at Step ST503, the CPU 703 
refers to the next index (object information) at Step ST504. 
Next, the processing of the CPU 703 returns to Step ST502. 
When the index is judged to be the last index at Step ST503, 
the CPU 703 ends the processing. 
0.184 When the object handle is judged to be the handle 
of the object “100GANON” at Step ST502, namely when 
the object information of “100GANON” is found in Tree 
DataTable, the CPU 703 refers to the field ChildOb 
jectHandle and the field ChildNum of the Association infor 
mation where the Handle is contained at Step ST505. 
Moreover, the CPU 703 increases the value of ChildNum by 
OC. 

0185. The CPU 703 judges whether the field ChildOb 
jectHandle is NULL or not at Step ST506. When the filed 
ChildObjectHandle is judged to be not NULL at Step 
ST506, namely, when another image file already exists in the 
folder “100GANON”, the CPU 703 refers to the object 
information of the index designated by the field ChildOb 
jectHandle, at Step ST507. 
0186 Referring to the field NextSiblingObjectHandle of 
the image information of a reference destination, the CPU 
703 refers to the object information of the index designated 
by the field NextSiblingObjectHandle. The CPU 703 repeats 
the processing by “value recorded in the field ChildNum— 
1 times (Step ST508). Herewith, the CPU 703 reaches the 
last object information corresponding to the image files 
(under the folder “100GANON” by one rank) included in 
the folder “100GANON. 
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0187. At Step ST509, the CPU 703 writes the index (the 
value of Handle) in which the image information of "IMG 
0006.JPG” is recorded at Step ST501, in the field NextSib 
lingObjectHandle of the object information. Herewith, 
“IMG 0006.JPG” has been registered into TreeDataTable 
as one existing under the folder “100GANON” by one rank. 

0188 On the other hand, when the field ChildOb 
jectHandle of the object “100GANON” is judged to be 
NULL (namely, when no image files exist in the folder 
“100GANON” yet) at Step ST506, the CPU 703 writes the 
index in which the image information of “IMG 0006.JPG”, 
into the field ChildObjectHandle at Step ST510. Inciden 
tally, the judgment at Step ST507 may be the judgment of 
investigating whether the field ChildNum is zero or not. 

Object Size and Offset Obtaining Processing 

0189 Next, the processing at the time of receiving an 
expanded PTP command GetPartialObjectInfo from the PC 
701 and of obtaining the object size and the offset from 
which object data begins relative to the object specified by 
the command is described. Here, GetPartialObjectInfo is a 
command which specifies the kind of a component in an 
object and obtains the size of the component and the offset 
of the component from the top of the object. 

0190. Here, it is supposed that it is requested to obtain the 
information of the size of the whole JPEG image data (not 
the data of a thumbnail image, but the actual image data) of 
the image object “IMG 0001.JPG” existing in the folder 
“100GANON” of FIG. 10 and the offset from the top of the 
object “IMG 0001.JPG” (namely, the values of the field 
Offset and Size). 

0191) First, the CPU 703 takes out the object handle 
(information which specifies the image object “IMG 
0001.JPG') contained in the PTP command, and retrieves 
from TreeDataTable the object information which has a 
value equal to the value of the taken-out object handle in the 
field Handle. 

0.192 When the object information is found, the CPU 703 
refers to the field InitState in the object information. 

0193 When InitState is in the object information-minute 
recording state as a result of the reference, because the 
values are already read into the fields Offset and Size as 
described above, the CPU 703 obtains the size of the whole 
JPEG image being the component of the object “IMG 
0001.JPG” and the offset from the top of the object “IMG 
001.JPG” for the whole JPEG image on the basis of the field 
Size and Offset in the image information. 

0194 On the other hand, when InitState is in a file 
structuring state, because no values are read into the fields 
Offset and Size, in the way as described relative to the object 
data obtaining processing described above, the CPU 703 
obtains the full path of the object “IMG 0001.JPG”. Then, 
the CPU 703 refers to the header file of the object “IMG 
0001.JPG’ recorded in the storage medium 711, and obtains 
a byte count of the whole JPEG image that is the component 
of the object “IMG 0001.JPG” and the offset from the top 
of the object “IMG 0001.JPG' relative to the whole JPEG 
image. Then, the CPU 703 returns the information to the PC 
701. 
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Object Handle Obtainment Processing from Full Path 
0.195 Next, the processing at the time of receiving an 
expanded PTP command GetObjectHandleByName from 
the PC 701 and of obtaining an object handle from the path 
name specified by the command is described. 
0196. Hereupon, GetObjectHandleByName is a PTP 
expansion command instructing the obtainment of the 
handle of an object indicated by the path name. By the 
extended command, an object is specified not by the object 
handle but by the full path. Hereupon, it is supposed that the 
handle obtainment of the object specified by a full path 
“D:YDCIMY1OOGANONYIMG 0001.JPG’ in a command 
is required. 

0197). In the following, referring to the flowchart shown 
in FIG. 12, the processing is described. 

0198 First, the CPU 703 retrieves the object information 
corresponding to “DCIM’ from TreeDataTable in Steps 
ST601-ST604. That is, the CPU 703 refers to the field 
FileName of each piece of object information in TreeDataT 
able at Step ST601. Incidentally, because it is clear that 
“DCIM’ is not an image object, the CPU 703 may refer to 
the field FileName only for the object data in which the field 
FormatCode of object information is Association informa 
tion. 

0199 Next, the CPU 703 judges whether the field File 
Name is “DCIM’ or not at Step ST602. When it is judged 
that the field FileName is not a “DCIM’ folder at Step 
ST602, the CPU 703 judges whether the field FileName is 
the last index (the last object data) or not at Step ST603. 

0200 When it is judged that the field FileName is not the 
last index at Step ST603, the CPU 703 refers to the field 
FileName of the next object data at Step ST604, and the 
processing of the CPU 703 returns to Step ST602. When it 
is judged that the field FileName is the last index at Step 
ST603, the CPU 703 ends the processing. 

0201 When an object data having FileName of “DCIM’ 
is found at Step ST602, the CPU 703 refers to the fields 
ChildObjectHandle and ChildNum of the object information 
at Step ST605. 

0202) Next, the CPU 703 refers to the object information 
indicated by a handle (index number) described in the field 
ChildObjectHandle at Step ST606. Next, the CPU 703 refers 
to the field FileName at Step ST607. 

0203) Next, the CPU 703 judges whether FileName is 
“100GANON” or not at Step ST608. When it is judged that 
the FileName is not “100GANON” at Step ST608, the CPU 
703 refers to object information (namely, the object infor 
mation in another folder at the same rank) indicated by the 
index number described in NextSiblingObjecthandle, at 
Step ST609. 

0204) Next, the processing of the CPU 703 returns to Step 
ST607, and the CPU 703 performs searches of TreeDataT 
able maximum ChildNum times (two times in the example 
of FIG. 10) until the CPU 703 refers to the object informa 
tion of “100GANON.” On the other hand, when it is judged 
that FileName is “100GANON” at Step ST608, the CPU 703 
refers to the fields ChildObjecthandle and ChildNum at Step 
ST61O. 
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0205) Next, the CPU 703 refers to the object information 
indicated by an index number described in ChildOb 
jectHandle at Step ST611. Next, the CPU 703 refers to the 
field FileName at Step ST612. Next, the CPU 703 judges 
whether FileName is the “IMG 0001.JPG’ folder or not at 
Step ST613. 
0206 When it is judged that FileName is not “IMG 
0001.JPG” at Step ST613, the CPU 703 refers to the object 
information indicated by an index number described in 
NextSiblingObjectHandle, at Step ST614. 
0207 Next, the processing of the CPU 703 returns to Step 
ST612, and the CPU 703 searches TreeDataTable only 
ChildNum times of “100 maximum GANON” object infor 
mation at the maximum until the CPU 703 refers to the 
image information of “IMG 0001.JPG.” 
0208. When it is judged that FileName is “IMG 
0001.JPG” at Step ST613, the CPU 703 refers to the field 
Handle of the object information at Step ST615, and trans 
fers the object handle corresponding to the path name 
“D:YDCIMY100GANONYIMG 0001.JPG' to the PC 701 
at Step ST615. 
Obtainment of All Object Handles in Storage 
0209 Next, the processing at the time of receiving the 
PTP command GetObjectHandles from the PC 701 and of 
obtaining all the object handles of a specified object format 
in storage is described. 
0210 Hereupon, GetObjectHandles is a PTP command 
instructing the obtainment of the handles of all the objects in 
storage. Here, it is Supposed that the formats of the object to 
be obtained are all objects. 
0211. In the following, referring to the flowchart shown 
in FIG. 15, the processing is described. 
0212. The CPU 703 refers to the field FileName of 
TreeDataTable at Step ST901. At Step ST902, the CPU 703 
judges whether the field FileName is “DCIM’ or not. When 
it is judged that the field FileName is not “DCIM’ at Step 
ST902, the CPU 703 judges whether the field FileName is 
the last index or not (Step ST903). 
0213) When it is not judged that the field FileName is the 
last entry at Step ST903, the CPU 703 refers to the next 
index of TreeDataTable (Step ST904), and the processing of 
the CPU 703 returns to Step ST901. When it is judged that 
the field FileName is the last entry at Step ST903, the CPU 
703 ends the processing. When it is judged that the filed 
FileName is “DCIM’ at Step ST901, the CPU 703 refers to 
the filed Handle to obtain the value of “DCIM’ (Step 
ST905). 
0214) Next, at Step ST906, the CPU 703 refers to the field 
ChildHandle, and refers to the index of “100GANON” of 
TreeDataTable. Next, at Step ST907, the CPU 703 refers to 
the field Handle to obtain the object handle of the folder 
“100GANON'. It is supposed that the value of the obtained 
object handle is h. Next, at Step ST908, the CPU 703 refers 
to the field ChildNum. It is supposed that the value of the 
field ChilNum is N (the value N is 3 in FIG. 10). 
0215) Next, the CPU 703 refers to the field ChildState at 
Step ST909. Next, at Step ST910, the CPU 703 judges 
whether ChildState is “TRUE or not. When it is judged that 
the ChildSate is “TRUE at Step ST910, the CPU 703 can 
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obtain N values h--1, h--2, . . . , h--N as the values of the 
object handles in the folder “100GANON” on the basis of 
the value h of the object handle of the folder “100GANON” 
obtained at Step ST907 and the number N of the child 
objects obtained at Step ST908 (Step ST911). 
0216) Next, the processing of the CPU 703 progresses to 
Step ST918. When it is judged that ChildState is “FALSE 
at Step ST910, the CPU 703 refers to the field ChildHandle, 
and refers to the entry of the image object “IMG 
0001.JPG” of TreeDataTable at Step ST912. At Step ST913, 
the CPU 703 refers to the field Handle to obtain the object 
handle of the image object “IMG 0001.JPG.” 
0217. At Step ST914, the CPU 703 judges whether N is 
1 or not. When it is judged that the N is 1 at Step ST914, the 
CPU 703 ends the processing. When it is judged that the N 
is not 1 at Step ST914, the CPU 703 refers to the index of 
the image object described in the field NextSiblingOb 
jectHandle (Step ST915). 
0218. Next, the CPU 703 refers to the field Handle at Step 
ST916, and obtains the value of the filed Handle. At Step 
ST917, the CPU 703 judges whether Step ST915 and Step 
ST916 are performed (N-1) times or not. When it is not 
judged that Step ST915 and Step ST916 have been per 
formed (N-1) times at Step ST917, the processing of the 
CPU 703 returns to Step ST915. 
0219. When it is judged at Step ST917 that Step ST915 
and Step ST916 have been performed (N-1) times, the 
processing of the CPU 703 progresses to Step ST918. At 
Step ST918, the CPU 703 refers to NextSiblingOb 
jectHandle (the folde "101GANON' in the example of FIG. 
10) of the folder having an image object in the child objects 
(the folder “100GANON' in the example of FIG. 10), and 
refers to the index of NextSiblingObjectHandle. At Step 
ST919, the CPU 703 judges whether NextSiblingOb 
jectHandle is NULL or not. 
0220. When it is judged at Step ST919 that NextSiblin 
gObjectHandle is NULL, because the CPU 703 has obtained 
all the object handles, the CPU 703 ends the processing. 
When it is judged at Step ST919 that NextSiblingOb 
jectHandle is not NULL, the CPU 703 executes the pro 
cessing of from Step ST907 to Step ST917 (Step ST920). 
That is, the CPU 703 can obtain all the object handles in the 
folder “101GANON” of FIG. 10 at Step ST920. Next, the 
processing of the CPU 703 returns to Step ST108. 
0221) The CPU 703 can obtain the handles of all the 
objects that exist in the storage by the above processing. 
0222. At that time, in the case where the field ChildState 
of TreeDataTable of the folder having an image object at a 
rank below by one rank is “TRUE, it is not necessary to 
follow the handles of child objects and to follow the handles 
of N of the image objects at the same rank. Consequently, 
the speed of the processing can be heightened. 

Invalid Area Reuse Processing of TreeDataTable 
0223) As mentioned above, in the present embodiment, 
the size of TreeDataTable is fixed, and the number of the 
objects which can record object information in one Tree 
DataTable is also fixed. Therefore, when object information 
is recorded relative to the maximum number of objects 
(when the indices are used to the last index), it is impossible 
to record the object information relative to a new object. 
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0224 However, like the object information relative to the 
deleted object, if there is invalid object information (the 
information having the field UsedFlag being FALSE), it is 
possible to reuse the area. 

0225. Hereinafter, the reuse processing is described with 
reference to the flowchart of FIG. 13. 

0226 Here, it is supposed that TreeDataTable is in the 
state in which object information is recorded to the last 
index, and that the recording of the information of a new 
image object “IMG 0010.JPG’ into TreeDataTable in that 
state is tried. 

0227. At Step ST701, the CPU 703 retrieves the object 
information index which is not recorded upto the terminus of 
TreeDataTable. Next, when there is an object information 
area which is not recorded, the CPU 703 writes the object 
information of a new object in the area (Step ST702). Thus, 
the processing of step ST701-ST702 is equivalent to the 
additional processing of the new object information in the 
state where there is still an empty area. 

0228. Hereupon, because there is already no empty area, 
the processing of the CPU 703 progresses to Step ST703, 
and the CPU 703 retrieves the object information having a 
field UsedFlag being FALSE from the top of TreeDataTable. 
That is, when UsedFlag is TRUE, the CPU 703 judges 
whether the object information is the last index or not at Step 
ST706. When the object information is judged not to be the 
last index, the CPU 703 accesses the next index at Step 
ST707, and the processing of the CPU 703 returns to Step 
ST703. 

0229 When the object information is judged to be the last 
index at Step ST706, the fields Used of all the indices of 
TreeDataTable are TRUE, and it is impossible to add new 
object information. Consequently, the CPU 703 ends the 
processing as unprocessed. On the other hand, at Step 
ST703, when UsedFlag is FALSE, the CPU 703 overwrites 
the object information of the image object “IMG 
0010.JPG” on the object information (Step ST704). 

0230. Then, at Step ST705, the CPU 703 changes the 
field UsedFlag of the object information into TRUE. Thus, 
the limited area can be reused without futility by using 
UsedFlag. 

0231. As described above, according to the present 
embodiment, by creating a table storing the information 
indicating a relative positional relationship of each object 
included in a recording medium with at least another object, 
in concrete terms, by creating a table storing the information 
of an object including the information capable of specifying 
at least a parent object in a logical rank folder structure, 
retrieval at a high speed can be performed even if the 
number of the objects contained in the recording medium, in 
concrete terms, the number of image files, becomes larger. 

0232 Furthermore, by including the information capable 
of specifying a top child object as object information, and by 
recording the information specifying another child object 
relative to a plurality of child objects which have the 
common parent object and belong to the same rank in a 
logical hierarchical structure, it is easily performed to search 
a specific child object among a plurality of child objects of 
a certain parent object. 
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0233. Furthermore, by making the information relative to 
the number of the child objects be included in the object 
information with regard to a parent object, it is possible to 
grasp the number of the child objects at a higher speed than 
that of the conventional method of counting the child 
objects. 

0234 Moreover, because object handles and the indices 
of a table correspond to each other in a one-to-one relation 
(they are associated with each other in the way of having the 
same values or being in a predetermined relationship), the 
present embodiment has an advantage that the retrieval time 
becomes shorter in case of performing the retrieval of an 
object by specifying an object handle with a PTP command. 
In particular, in the case where each piece of object infor 
mation in a table is recorded in an area having a fixed size, 
the starting position of the object information can be imme 
diately obtained from an object handle. Consequently, the 
speed of retrieval is accelerated. 
0235 Moreover, relative to the object information 
included in the file header of an image object, by obtaining 
it at the time of a first request to register the obtained object 
information into a table, the time necessary for the creation 
of the table is shortened, and the object information can be 
obtained without accessing the file again when the same 
information is requested after that. 
0236 Moreover, in the case where the handles of all the 
child objects of an object are obtained, when the values of 
the handles of all the child objects are shown to be con 
secutive numbers, the values can be obtained by calculations 
from the handles of the object. 
0237) Therefore, it becomes possible to obtain the values 
of the handles of all the child objects at a higher speed than 
that of the conventional method of accessing each child 
object to obtain every one handle of the child object. 

Third Embodiment 

Use of StrageInfoTable 
0238. In the imaging apparatus of the embodiments men 
tioned above, it is also possible to further create a table 
StrageInfoTable for recording storage information further. 
FIG. 9 is a view showing an example of StorageInfoTable 
which the digital camera 700 of the present embodiment can 
create into the temporary storage apparatus 706 in the 
camera after the creation of TreeDataTable. 

0239 StorageInfoTable is a table for recording the stor 
age information of the recording medium 711 inserted in the 
digital camera and a logical recording medium created in the 
temporary storage apparatus 706 defined by PTP. 
0240 StorageInfoTable is a table different from Tree 
DataTable of FIG. 8. StorageInfoTable has two kinds of 
information such as the information ST for every storage ID 
and the information MT relative to the whole. 

0241 Because it is necessary to generate logical storage 
information according with respect to the standard of PTP, 
two kinds of information ST are created to one recording 
medium. Here, because the size per information ST1 entry 
for every storage ID is a fixed size, it is possible to specify 
which storage ID information on a StorageInfo table an 
entry is, by specifying the field DriveNo of TreeDataTable of 
FIG 8. 
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0242 Field ValidFlag is a flag which indicates whether 
the information is effective or not. A field Num is the number 
of pieces of the information ST recorded on StorageIn 
foTable. A field TotalObjectNum is the number of objects (a 
summation of ObjectNum of each information ST) which 
exist in the storage corresponding to all pieces of the 
information ST recorded on StorageInfoTable. RollState 
shows the state in which TreeDataTable of FIG. 8 is written 
in to the last index and the field UsedFlag which has become 
invalid in FIG. 8 may be reused. 
0243 AccessCapability indicates whether reading and 
writing can be performed to the storage (a recording medium 
or its logical storage information) corresponding to the 
information ST or not. DriveName is a volume name, and is 
one character. DriveName becomes the same one as the field 
FileName of TreeDataTable of FIG.8. StorageID is a storage 
ID. RootHandle is a handle (an object handle corresponding 
to a directory D at the example of FIG. 10) to a root 
directory. ObjectNum is the number of the objects contained 
in the storage corresponding to the information-ST. Reserve 
is a reserved area. 

StrageInfo Table Creation Processing 
0244 As mentioned above, the digital camera 700 of the 
present embodiment can create StorageInfoTable to the 
temporary storage apparatus 706 after creating TreeDataT 
able. In this case, the CPU 703 refers to the memory card 711 
installed in the camera 700, and creates the storage infor 
mation ST1 of the memory card 711 and logical storage 
information ST2. Furthermore, the CPU 703 generates MT1 
as the whole storage information, and stores a Suitable value 
for each field. 

0245 Incidentally, relative to volume information, the 
field DriveName of StorageInfoTable and the field FileName 
of TreeDataTable become the same character, and the field 
Roothandle of StorageInfoTable and the field Handle of 
TreeDataTable become the same value. 

0246. In the example of FIG. 10, the information relative 
to volume "D' is created in this way. Relation of Storage 
InfoTable and TreeDataTable 

0247 Below, an example of using two tables, Storage 
InfoTable and TreeDataTable, is described. 
1. Obtainment of File Size 

0248. An example which is going to access a storage 
medium and is going to obtain the file size of an image 
object is described. 
0249 Here, it is supposed that the file size of the image 
object “IMG 0001.JPG” which exists in the folder 
“100GANON' in the volume “D2 of FIG. 10 is obtained. 

0250) The CPU 703 accesses an image object “IMG 
0001.JPG” entry from TreeDataTable. Next, the CPU 703 
refers to the field DriveNo. 

0251 Next, the CPU 703 accesses the entry of the 
volume "D' of StorageInfoTable from DriveNo of the image 
object “IMG 0001.JPG” obtained from TreeDataTable. 
0252) Next, the CPU 703 refers to the field StorageID on 
StorageInfoTable of the volume “D. 
0253) The CPU 703 refers to upper two bytes of obtained 
StorageID. If the upper two bytes of StorageID is 0x0001, 
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because data exists on real storage, a file size is obtained 
from the header of the image object “IMG 0001.JPG” 
which exists on real storage. 
0254. If the upper two bytes of StorageID is 0x8000, 
because data exists on virtual storage, a file size is obtained 
from the header of the image object “IMG 0001.JPG” 
which exists in a memory different from the real storage. 
2. Prohibition on Deletion of Object by Access Attribute 
0255 An example of trying to delete an object when the 
access attribute of storage is write-inhibited is described. 
0256 Here, it is supposed that the volume “D” of FIG. 10 
is a write-inhibited attribute and the image object “IMG 
0001.JPG’ which exists in the folder “100GANON” is 
deleted. 

0257) The CPU 703 accesses the image object “IMG 
0001.JPG” entry from TreeDataTable. 
0258 Next, the CPU 703 refers to the field DriveNo. 
0259 Next, the CPU 703 accesses the entry of the 
volume "D' of StorageInfoTable from DriveNo of the image 
object “IMG 0001.JPG” obtained from TreeDataTable. 
0260 Next, the CPU 703 refers to the field “Access 
Capacity' on StorageInfoTable of the volume “D’. 
0261) The processing of deleting the image object 
“IMG 0001.JPG” is stopped because the attribute of the 
field "AccessCapacity” is a write-inhibited attribute. 
0262 Although the present embodiment has been 
described with regard to the deletion of the image object in 
a volume, the deletion of a folder in a volume is also the 
same. Moreover, the addition of an object is the same. 
0263. According to the present invention, by the above 
configuration, the time necessary for the operations (such as 
reading, deletion and informational obtainment) of an object 
recorded on the recording media in the imaging apparatus (a 
built-in memory, a detachable memory card and the like) can 
be shortened. 

Other Embodiments 

0264. In the above-mentioned embodiments, timing at 
which the object information of an image object (image 
information) shifts from the folder structuring state to the 
object information-minute-recording state has been set as a 
time point when the object information is actually requested. 
0265. By setting in this way, only when required, the file 
of an image object is accessed, and the reduction of the 
processing load of the camera and the shortening of a time 
necessary for the creation of TreeDataTable can be realized. 
0266) However, when a camera is in a state in which the 
load thereof is Small Such as an idol state, image object files 
may be sequentially accessed to obtain information from the 
file headers, and the obtained information may be written in 
the table. 

0267 Incidentally, the present invention also includes a 
case where a program of the Software realizing the functions 
of the embodiments mentioned above is supplied from a 
recording medium directly, or through wired/wireless com 
munication, to an imaging apparatus or an information 
processing apparatus (called as a computer in a lump) which 



US 2007/0260809 A1 

is equipped with a CPU and other structures capable of the 
execution of the program, and equivalent functions are 
attained by the execution of the Supplied program by the 
apparatus. 

0268. Therefore, the program codes themselves which 
are supplied to the computer to be installed therein in order 
to realize the functional processing of the present invention 
by the computer also realize the present invention. That is, 
the computer program for realizing the functional processing 
of the present invention itself is included in the present 
invention. 

0269. In that case, as long as the software has the function 
of the program, the form of the program Such as object 
codes, the program executed by an interpreter, and the script 
data supplied to an OS is not matter. 
0270. As a recording medium for supplying a program, 
for example, there are magnetic recording media Such as a 
flexible disk, hard disk and a magnetic tape, optical/mag 
neto-optical storage medium such as an MO, a CD-ROM, a 
CD-R, a CD-RW, a DVD-ROM, a DVD-R and a DVD-RW, 
a nonvolatile semiconductor memory and the like. 
0271 As the supply method of a program using a wired/ 
wireless communication, there can be cited a method of 
storing data files (program data files) which can serve as a 
computer program which forms the present invention on a 
client computer, such as the computer program itself which 
forms the present invention, or a file which is compressed 
and includes an automatic installation function, in the server 
on a computer network, and of downloading a program data 
file to the client computer which has been connected. 
0272. In this case, it is also possible to divide a program 
data file into a plurality of segment files, and to arrange the 
segment files to different servers. 
0273 That is, a server apparatus which let a plurality of 
users download a program data file for realizing the func 
tional processing of the present invention with a computer is 
also included in the present invention. 
0274 Moreover, it is also possible to encipher the pro 
gram of the present invention, to store the enciphered 
program in a storage media, Such as a CD-ROM, to distrib 
ute the storage media to users, to Supply the key information 
which solves the encryption to the user who fulfills prede 
termined conditions by making the user download the key 
information from a homepage, for example, through the 
Internet, and to realize the functional processing of the 
present invention by executing the enciphered program by 
using the key information and by letting the user install the 
program in a computer. 

0275 Moreover, in addition to the realization of the 
functions of the embodiments mentioned above by execut 
ing the program which the computer has read, the functions 
of the embodiments mentioned above can be realized by the 
actual processing partially or wholly executed by an OS or 
the like working on the computer based on the instructions 
of the program. 
0276 Furthermore, after a program read from a recording 
medium has been written in a memory provided in a function 
enhancement board inserted into a computer or a function 
enhancement unit connected to the computer, the CPU or the 
like provided in the function enhancement board or the 
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function enhancement unit executes a part or the whole of 
the actual processing based on the instructions of the pro 
gram, and the functions of the embodiments mentioned 
above can be realized also by the processing. 
0277. The present invention is not limited to the above 
embodiments and various changes and modifications can be 
made within the spirit and scope of the present invention. 
Therefore to apprise the public of the scope of the present 
invention, the following claims are made. 
0278. This application claims priority from Japanese 
Patent Applications Nos. 2004-270084 filed Sep. 16, 2004 
and 2004-272525 filed Sep. 17, 2004, which are hereby 
incorporated by reference herein. 

1. An imaging apparatus communicating with an infor 
mation processing apparatus to transfer file information 
stored in a storage medium connected to said information 
processing apparatus, the apparatus comprising: 

cache means for caching a file entry of a file stored in the 
storage medium in a cache memory; 

interface means for connecting said imaging apparatus 
with said information processing apparatus in a state 
capable of performing communication by a predeter 
mined communication protocol; 

transfer information generation means for generating 
information to be transferred by the predetermined 
communication protocol, on the basis of the file entry 
cached by said cache means in response to connection 
by said interface means; and 

transmission control means for controlling said interface 
means to transmit the information generated by said 
transfer information generation means to said informa 
tion processing apparatus in response to a request from 
said information processing apparatus. 

2. The imaging apparatus according to claim 1, wherein 
the connection by said interface means is connection of a 
physical layer of communication between said imaging 
apparatus and said information processing apparatus. 

3. The imaging apparatus according to claim 1, wherein 
said transmission control means controls to transfer the 
information generated by said transfer information genera 
tion means to said information processing apparatus in a 
lump. 

4. The imaging apparatus according to claim 3, wherein 
said transmission control means controls to perform trans 
mission after completion of generation of the information by 
said transfer information generation means when the gen 
eration of the information by said transfer information 
generation means is not completed. 

5. A control method of an imaging apparatus for commu 
nicating with an information processing apparatus to transfer 
file information stored in a storage medium connected to 
said information processing apparatus, the method compris 
1ng: 

a cache step of caching file entries of all files stored in the 
storage medium in a cache memory; 

a step of connecting said imaging apparatus with said 
information processing apparatus in a state capable of 
performing communication by a predetermined com 
munication protocol; 
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a transfer information generation step of generating infor 
mation to be transferred by the predetermined commu 
nication protocol, on the basis of the file entries cached 
in said cache step in response to connection; and 
transmission control step of performing control to 
transmit the information generated in said transfer 
information generation step to said information pro 
cessing apparatus in response to a request from said 
information processing apparatus. 

6. The control method of an imaging apparatus according 
to claim 5, wherein the connection is connection of a 
physical layer of communication between said imaging 
apparatus and said information processing apparatus. 

7. The control method of an imaging apparatus according 
to claim 5, wherein said transmission control step performs 
the control to transfer the information generated in said 
transfer information generation step to said information 
processing apparatus in a lump. 

8. The control method of an imaging apparatus according 
to claim 7, wherein said transmission control step performs 
the control to perform transmission after completion of 
generation of the information in said transfer information 
generation step when the generation of the information is not 
completed in said transfer information generation step. 

9. A communication system for performing communica 
tion between an information processing apparatus and an 
imaging apparatus to transfer file information stored in a 
storage medium of said imaging apparatus to said informa 
tion processing apparatus, wherein 

said imaging apparatus comprises: 

cache means for caching file entries of all files stored in 
the storage medium in a cache memory; 

interface means for connecting said imaging apparatus 
with said information processing apparatus in a state 
capable of performing the communication by a prede 
termined communication protocol; 

transfer information generation means for generating 
information to be transferred by the predetermined 
communication protocol, on the basis of the file entries 
cached by said cache means in response to connection 
by said interface means; and 

transmission control means for controlling said interface 
means to transmit the information generated by said 
transfer information generation means to said informa 
tion processing apparatus in response to a request from 
said information processing apparatus; and 

said information processing apparatus comprises: 

data request means for requesting the file information 
stored in said storage medium in response to the 
connection by said interface means. 

10. The communication system according to claim 9. 
wherein the connection by said interface means is connec 
tion of a physical layer of communication between said 
imaging apparatus and said information processing appara 
tuS. 

11. The communication system according to claim 9. 
wherein 

said data request means requests transfer of the file 
information in a lump; and 
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said transmission control means performs the control to 
transfer the information generated by said transfer 
information generation means to said information pro 
cessing apparatus in a lump. 

12. The communication system according to claim 11, 
wherein said transmission control means effects the control 
So as to perform transmission after completion of generation 
of the information by said transfer information generation 
means when the generation of the information by said 
transfer information generation means is not completed at 
the time when said data request means requests the data. 

13. A program for executing the control method set out in 
claim 5. 

14. A computer-readable storage medium for storing a 
program set out in claim 13. 

15. An image Supply apparatus for specifying image files 
stored in a storage medium using a unique number assigned 
to each of the files one by one and effecting communication 
by using a communication protocol capable of transmission 
of attribute information included in each of the image files, 
said apparatus comprising: 

cache means for caching at least a part of the attribute 
information and the number assigned to each of the 
image files with regard to the plurality of image files 
stored in the storage medium when the image files 
stored in the storage medium are reproduced; 

interface means for connecting said image Supply appa 
ratus with an information processing apparatus; and 

transmission means for transmitting the information 
cached by said cache means to said information pro 
cessing apparatus in response to connection with said 
information processing apparatus with said interface 
CaS. 

16. The image Supply apparatus according to claim 15, 
further comprising: 

acceptance means for accepting from said information 
processing apparatus an image transmission instruction 
which is based on the number assigned to each of the 
images, included in the information transmitted to said 
transmission means. 

17. An information processing apparatus for specifying 
image files stored in a storage medium connected to an 
image Supply apparatus using a unique number assigned to 
each of the files one by one and effecting communication by 
using a communication protocol capable of obtainment of 
attribute information included in each of the image files, said 
apparatus comprising: 

interface means for connecting said information process 
ing apparatus with said image Supply apparatus; 

reception means for receiving information including at 
least a part of the attribute information of the plurality 
of image files stored in the storage medium and the 
number assigned to each of the image files in response 
to connection with said image Supply apparatus 
through said interface means; and 

transmission means for transmitting a transmission 
request of an image to said image Supply apparatus 
using the number assigned to each of the plurality of 
images, included in the information received by said 
reception means. 
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18. The information processing apparatus according to 
claim 17, further comprising: 

analysis means for analyzing the information received by 
said reception means to recognize a folder structure in 
the storage medium. 

19. A control method of an image Supply apparatus for 
specifying image files stored in a storage medium using a 
unique number assigned to each of the files one by one and 
effecting communication by using a communication proto 
col capable of transmission of attribute information included 
in each of the image files, said method comprising: 

a cache step of caching at least a part of the attribute 
information and the number assigned to each of the 
image files with regard to the plurality of image files 
stored in the storage medium when the image files 
stored in the storage medium are reproduced; and 

a transmission step of transmitting the information cached 
at said cache step to an information processing appa 
ratus in response to connection with said information 
processing apparatus through an interface connecting 
said image Supply apparatus with said information 
processing apparatus. 

20. The control method according to claim 19, further 
comprising: 

an acceptance step of accepting from said information 
processing apparatus, an image transmission instruc 
tion which is based on the number assigned to each of 
the images, included in the information transmitted in 
said transmission step. 

21. A control method of an information processing appa 
ratus for specifying image files stored in a storage medium 
connected to an image Supply apparatus using a unique 
number assigned to each of the files one by one and effecting 
communication by using a communication protocol capable 
of obtainment of attribute information included in each of 
the image files, said method comprising: 

a reception step of receiving information including at least 
a part of the attribute information of the plurality of 
image files Stored in the storage medium and the 
number assigned to each of the image files in response 
to connection with said image Supply apparatus 
through an interface; and 

a transmission step of transmitting a transmission request 
of an image to said image Supply apparatus using the 
number assigned to each of the plurality of images, the 
number included in the information received in said 
reception step. 

22. The control method of an information processing 
apparatus according to claim 21, further comprising: 

an analysis step of analyzing the information received in 
said reception step to recognize a folder structure in the 
storage medium. 

23. A program for executing a control method set out in 
any one of claims 19-22. 

24. A computer-readable storage medium for storing a 
program set out in claim 23. 

25. An imaging apparatus including communication 
means with an external apparatus, said apparatus recording 
a photographed image on a detachable recording medium or 
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a built-in recording medium file in accordance with a 
hierarchical logical folder structure, said apparatus compris 
ing: 

storage means for providing a storage area; 
object information generation means for generating object 

information including information specifying at least a 
parent object in a logical folder hierarchy, for each 
object constituting the logical folder hierarchy in the 
recoding medium and storing the generated object 
information in said storage means; and 

processing means for processing a command for the 
photographed image file, received from the external 
apparatus, by using the object information stored in 
said storage means. 

26. The imaging apparatus according to claim 25, wherein 

both the contents of the information stored as the object 
information is different between the information of a 
folder object constituting the logical folder hierarchy 
and the information of an image object. 

27. The imaging apparatus according to claim 26, wherein 
information included only in the object information of the 
folder object includes information for specifying the object 
information of a child object at a top of the logical folder 
hierarchy and information relative to a total number of child 
objects. 

28. The imaging apparatus according to claim 26, wherein 
information included only in the object information of the 
image object includes information for specifying the object 
information of another object at a same rank, having a parent 
object common to the image object. 

29. The imaging apparatus according to claim 26, wherein 
information included only in the object information of the 
image object is information recorded in the photographed 
image file. 

30. The imaging apparatus according to claim 29, wherein 
the information included only in the object information of 
the image object includes information relative to an image 
pickup date and time. 

31. The imaging apparatus according to claim 29, wherein 
the photographed image file includes a thumbnail image 

and a full image, and 

the information included only in the object information of 
the image object includes information relative to the 
thumbnail image and information relative to the full 
image. 

32. The imaging apparatus according to claim 26, wherein 
said object information generation means obtains and 
records the information included only in the object infor 
mation of the image object when said processing means first 
processes an information request command of the image 
object. 

33. The imaging apparatus according to claim 25, wherein 
both of a size of the storage area provided by said storage 
means and a size of an area for storing the object information 
relative to each object are fixed. 

34. The imaging apparatus according to claim 25, wherein 
each of the object information includes peculiar information, 
and the peculiar information is defined so as to correspond 
to information used for specifying an object in the command 
in a one-to-one correspondence. 
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35. The imaging apparatus according to claim 25, wherein 
said object information generation means generates and 
stores the object information at a time of a communication 
beginning with the external apparatus. 

36. The imaging apparatus according to claim 25, further 
comprising a function of updating information of the parent 
object and a child object by addition or deletion of an object. 

37. The imaging apparatus according to claim 25, wherein 
the object information includes total number information of 
child objects, and a number of the child objects can be 
obtained by referring to the total number information of the 
child objects of the object information without counting the 
child objects at a time of obtaining the number of the child 
objects. 

38. The imaging apparatus according to claim 25, wherein 
the object information includes information indicating 
whether handles of all of child objects are consecutive 
numbers or not, and the handles of all of the child objects 
can be obtained by a calculation without searching the child 
objects in a case where the handles of all of the child objects 
are consecutive numbers at a time of obtaining the handles 
of all of the child objects. 
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39. A control method of an imaging apparatus including 
storage means providing a storage area and communication 
means with an external apparatus, said apparatus recording 
a photographed image file in accordance with a hierarchical 
logical folder structure in a detachable recording medium or 
a built-in recording medium, said method comprising: 

an object information generation step of generating object 
information including information specifying at least a 
parent object in a logical folder hierarchy with regard 
to each object constituting the logical folder hierarchy 
in the recoding medium and storing the generated 
object information in said storage means; and 

a processing step of processing a command for the 
photographed image file, received from the external 
apparatus, by using the object information stored in 
said storage means. 

40. A program for executing a control method set out in 
claim 39. 

41. A computer-readable storage medium for storing a 
program set out in claim 40. 
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